Objectives: To evaluate the dietary intake of children and adolescents with juvenile idiopathic arthritis (JIA) and juvenile systemic lupus erythematosus (JSLE) using a 24-hour diet recall and relating it to the patients' clinical and anthropometric characteristics and to the drugs used in their treatment.
Introduction
Juvenile idiopathic arthritis (JIA) is the most frequent chronic inflammatory rheumatic disease in childhood. It is often associated with poor nutritional status, evidencing prevalence of low weight ranging from 4 and 46% and prevalence of low height ranging between 10 and 41%. 1, 2 The most important factors involved in nutritional status 3 Simone G. L. Silva, 1 Fabíola I. S. Souza, 4 Maria Odete E. Hilário 5 patients. Among the different questionnaires available, the 24-hour diet recall can be considered the most frequently used for the evaluation of dietary and nutrient intake in individuals from different population groups. 10 This questionnaire assesses the current diet and estimates absolute and relative values of energy and nutrient intake widely distributed in the total amount of food consumed by the individual with a high level of specificity. 10 A population questionnaire assessing the nutritional status of healthy Brazilian children and adolescents suggested that there is an increasing trend in the prevalence of overweight (approximately 20%). 11 This fact, combined with the higher risk for the development of chronic diseases, such as cardiovascular diseases, 12 in individuals with rheumatic diseases and with the shortage of recent studies assessing the dietary intake in this condition, motivated us to conduct the present study.
The objective of this study was to assess the dietary intake of children and adolescents with JIA and JSLE using the 24-hour diet recall and relating it to the patients' clinical and anthropometric characteristics and to the drugs used in their treatment.
Methods
We assessed, by means of a retrospective cross-sectional study, the dietary intake of JIA patients, who were classified according to the criteria of the International League of Associations for Rheumatology, 13 
Anthropometric assessment
Weight and height were measured according to the recommendations of the World Health Organization (WHO).
For weight measurement, the patient was instructed to take off his/her shoes, dressing accessories and warm clothes, keeping only a t-shirt and a pair of light pants.
Body weight was measured using a digital scale Welmy W200 with capacity of 200 kg and 100-gram divisions. For height measurement, we used a wall-mounted stadiometer.
Anthropometric measures were taken according to the recommendations by Jellife. 16 In order to identify the patients' nutritional status, we calculated the body mass index (BMI) using the 2000 CDC Growth Charts 17 as reference.
Assessment of disease activity
For JIA, the following parameters were considered:
number of active articulations, articular movement limitation, erythrocyte sedimentation rate (ESR) and Creactive protein (CRP), presence of uveitis, and systemic signs/symptoms.
For assessment of SLE activity, the Systemic Lupus Erythematosus Disease Activity Index (SLEDAI) was used considering a score higher than 4 as active disease. 18 Mean daily dose of corticoid, use of nonsteroidal antiinflammatory drug, gastric protector, and methotrexate were calculated.
Statistical analysis
Relative and absolute frequency tables were used to identify the characteristics of the population studied, and we defined the measurements of central tendency according to the normality or abnormality characteristics of the variables The JIA group did not show a significant association between the intake of energy, macro and micronutrients and age, BMI, disease activity, disease subtype (oligoarticular, polyarticular, systemic), use of methotrexate, use of oral corticoid, or pulse therapy with methylprednisolone.
In the JSLE group, we also did not find a significant association between the intake of energy, macro and micronutrients and age, BMI, disease activity (SLEDAI), use of oral corticoid, or pulse therapy with methylprednisolone.
The qualitative analysis of the dietary intake showed low consumption of milk and derivatives, as well as fruits and vegetables and excessive consumption of oils and fats, as well as sugar and sweets (Table 2 ). other studies have demonstrated that it is a useful method to estimate dietary intake because the mean intake does not have significant daily changes. 9, 10 Population studies assessing the dietary intake of this age group are rare, and it is not possible to compare them because they use different methods.
With regard to the comparison of our results with the specific literature, it is also quite limited, since there are not studies assessing the dietary intake of children and adolescents with JSLE so far. In terms of JIA, there is a large number of studies on growth deficiency; however, the studies assessing the dietary intake of children and adolescents used different method. [1] [2] [3] [19] [20] [21] [22] [23] Regarding the low energy intake we found (41.7% in JIA patients and 45.5% in JSLE patients), our data are similar to those of studies involving healthy Brazilian subjects belonging to the same age group, with results ranging from 10.7 to 50%. 9, 24, 25 Some studies conducted with JIA patients have shown divergent results with regard to the energy intake, demonstrating low intake, 5,20 high intake, 21 or no difference between the values 2 when compared to healthy controls.
In addition, we found that other studies have not shown a statistically significant association between dietary intake, age, sex, disease activity, and use of medication in JIA patients. 1, 2 In the study by Cleary et al., 20 involving 123 patients and using multiple regression, the authors found a significant association between malnutrition and the number of articulations affected (more than five) and younger age.
There was not a significant association between energy intake and malnutrition, but it was associated with disease subtype. In our study, the smaller number of JIA patients and the lower prevalence of malnutrition (8.3%) limited the stratification according to disease subtype.
So far, we could not find studies that can be compared to our results with regard to JSLE.
Our result regarding excessive protein intake in the JIA and JSLE groups was similar to that detected in a study involving healthy Brazilian subjects of the same age group. 24 In a study that investigated Brazilian children and adolescents with JIA, Chaud et al. 1 found excessive protein intake in 39% of the individuals assessed.
When the disease is active, there is higher need of protein intake due to muscle proteolysis and increased nitrogen urinary excretion. On the other hand, excessive protein intake could lead to weight loss, mainly of muscle mass, since non-protein calories are used for the incorporation of the excessive amount of protein consumed. [1] [2] [3] 26 Lean mass and bone mineral mass are directly related.
Studies have shown low bone mineral mass in JIA and JSLE in other countries. 22, 23 Such deficit is multifactorial and may be caused by chronic inflammatory process, low calcium intake, and low sun exposure, among other factors. We can assume that an additional factor is the progressive and continuous loss of lean mass, a process worsened by high and constant protein intake according to our findings.
High lipid intake -around 30 to 40% -was found both in our sample and among healthy Brazilian children and adolescents. 9, 24 Alterations in the lipid profile are frequent, mainly in individuals with JSLE, and may contribute to the future development of cardiovascular complications. 27 Reduced micronutrient intake (vitamins and minerals) has also been found in studies involving healthy children and adolescents. Oxidative stress is considered an important pathophysiologic mechanism for the development of chronic diseases such as obesity, dyslipidemias, and cardiovascular diseases. 2 The qualitative analysis of intake based on the food groups of the food pyramid adapted by Philippi et al. 15 shows low intake of fruits and vegetables, which are the main sources of exogenous antioxidants, in our patients with JIA and JSLE.
Similarly to our findings, other authors have highlighted the low intake of fruits and vegetables of healthy children and adolescents. 29 There are not specific recommendations for patients with collagen disease and, therefore, we used the amounts recommended for the healthy population in order to assess the adequate intake. The consequences of bad eating habits are even more important for children and adolescents with chronic rheumatic diseases. Chronic diseases are characterized by pro-oxidative effects that could be minimized by healthy lifestyle and eating habits. The opposite can also be assumed:
inadequate eating habits, such as excessive intake of proteins and lipids combined with low micronutrient intake, could favor risk factors for cardiovascular diseases like dyslipidemia and increased homocysteine, which has been demonstrated in our population in previous studies. 6, 7, 30 Despite the methodological limitations of the present study (sample size, cross-sectional and non-controlled design), the identification of inadequate eating habits is important, since it enables early intervention and effective reduction of risk factors for chronic diseases.
Conclusion
JIA and JSLE patients showed high frequency of inadequate dietary intake, mainly regarding the excessive intake of lipids and proteins and low micronutrient consumption, evidenced by the qualitative and quantitative analyses. Energy intake of the population investigated is quite similar to that described in the general population.
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